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>W6»Kfc««s*u mwto&\z&vn.mmmt:mm. 
ttmzte&u »j ic k it s nr^nmmmm mm 20 
\z&r> x &&mmte^fatz&&tzz:z:&i&m£-r2>j3 

9 3 rnxm 6-8 ©trvrnfrtK*©* 

[®#E 1 0 ] 6 — 9 (D^~ftlfr\ZUm<Dtt > 

m#mi 13 h>*;i>mm*m^T&mmmzms 40 

[0 0 0 1] 

[00023 z*>\z\z* ±mti>*i>/*-M'?a-7& so 



&HW5-2 8 4 7 6 5 

2 

[0 0 0 33 

MtH-T) Wm&2tl (G. Binnig e t a 
I . , Phys. Rev. Lett. 49 (1982) 

57) , #te&&!&it>Tm&m&&mv<&\,* 

fc, mSTMH #£#f) 

atom*. 5i:> .tfto&ts* ^s^/hm^^^ai 

TUS. #tC, ^BS6 3-1 6 1 5 5 24fgfc& 4$BI 
Pff6 3- 1 6 1 5 5 3*£*tffctl**nTV>*£5 

[0 0 0 4] E«S^5/X^©ai|g|fll±, # 

* * Unx-r * z: i i t) JBE«#;t-f ^7*&«c5*> 

^U/X— ffl© S TM^D- ^«^K$tlTV^S. (T. 
R. Al brechtet al. , "Microfa 
brication of Integrated S 
canning Tunneling Microsc 
ope", Proceedings of 4th I 
nternat ional Conference o 
n STM/STS S10-2 July 9-1 
4. 1 9 8 9). 02 0 tte©#WH*5Sr. ffi«#:2 
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0 i tfiffi 202 zno, a i -vm^nx^ 

2>. «.«|BJfcaa3k/T-fT^*W«c:i:K:J:OH2 
1© (a) » (b) . (c) iZ^TWZX. Y» Zlfcfc 

[0 0 0 5) *>?wt-i^p-^©^f-a 
tux, #m&mm7uttffl&*m\<\ 

£fttatt*tieeft**2ltrX&fS (K. E. P e t e r s o 
n , "Silicon as a Mechan i ca 

1 Mater i al" , Proceedings o 
f the IEEE, vol70, P42 0, 1 98 

2) ^mmvxm^vrzsru^ ^61-206 
1 4 8^^tc^$nT^s- ;:n^SyU3> 
ssfitlx, ««lnn:icJ:t)»*WiWfej&fij (x 
y^) fcw^**¥fr7x**»fcu £ic 

si5fc«fj*«nrvis, 4#b§ps6 2-2 s 1 1 

3 8 4f&fB£l£, &HBB6 1-2 0 6 1 48fr&ttClfl 
5c*n3fcO)i:TO©Stt«*TJI^teiB3?0L&««»r 

>£S£iBrx1-£> - 1 fc J: DEWsA-f ^;V^A> €>fr * 

(S. AKAMINE, et al. "A Plana 
r Processfor MUrofabr lea 
tion of Scanning Turne I in 
g Microscope", Sensors and 
Actuators, A21-A2 3 (1 9 9 0) 9 
64-970. ) 

[00 0 65 

©ee*# A-r ^EJUy a> & fe >^ u;\-M 7n - 

v»mmoA:A&5 o ot:a-b<DSfi&i»fr*fc 

(n) EWZnO, P Z TWaa««KtO&*'tOl» 

(A) JBEtt#ZnCK PZT$*©JE*tt**«&*i:rt« 
^^if^:*r«fcs&, ft :^w?—4>y 'J OTbtU X 

(-) Y>8rlRloag«t«**<flll*it«n?*ftV>. * 
[0 0 0 7] **«fift^D-fe^tt«t«V>&. 



(3) #M?5-2847 6 5 

[0008] ^ut, ^ffi^oawwu ±&$tim<»m 

[0 0 0 9] 

[0 0 10] »^ »«J:fcfr»^* 
< t*>lt>©lf*affJBt«[&CD*Sft«ce^6a:D, fK 

#±E#»««sB©-hTancsaiW'5n» ^r?, z:n&© 

ft^U/t-fflWfcJK^TfcD, $J3;U<«, C©#> 

t-r*ft ^w^-s^^t^s. 

[0 0 11] #5Sg8©Sg2te, JEESteBtt, fKEtttttt 
[0 0 1 2] *^OB3H J:^fMI£lft«»l* 

m2<D*j>^\srt-m&QL&^<D&&*miz. imam 

[0 0 13] *»^OB4H S«±fcJW£**K:JB 
50 fcLfe£^^att5*>fwt-i^a-^tfe 
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[0 0 14] *9&H©$ 5 HU ±gS*%^3fe^V5« 
X&*. 

[0 0 151 *M©fB6WU ±C*»98«3-JB5<0 
[0 0 16] *»9i0>*7rau h>*;V«fc£J8^XfB 

»&#ic#uxiira©e». ?s&, flis&fcffa^iwwa 
w«te*wx, ±ie*xmii3Mii5©frvrn*©* 

[0 0 17] Jfcfc**BMftfflV»TttU!-rs. 
[0018] 01 tt3£$S93£ 1 ©*>^Wt—S!M!fc* 

-c»«. cnil S lME«JI»»r4>l C^nirxtt 

%£. 02 (a) ttHl©A-A' 8r®0X&9, 02 
(b) »B-B' ®rM0X&£„ SiI«lfc-«^B 

H-^Po 1 y S i J:0^S$^2t^M3, 
3' , 4, 4' TM«ftTVi*. MMttl*-:/> 
F o 1 y S 1 , C*Dp^-f^*5Win^-f^lW! 

nxi»*. ■wSnxtt&WfS 5 JMKl&W- 
» • *«-r*iattt>E**nxvi*. mms, 

3* , 4, 4* ©««flfci:0#>^W*--©£f$* 
*JV7fcH««CHl©X, Y. Zfftfc*Mr*"*2Ii:JOTI 
3' , 4, 4' tf*>^l/A-©»*2 fc»l/T*f» 

fc«jfc*nxu*«m «*«£MMten— Wfcfc 

fc*tt*»TttY«D&l*IIC* £fc%&#®3, 3' ©* 

rami* z w^iri &nrr « - t #x * * . « 

[0 0 19] H3tt*M»l©*>^Wt-aS 

-m«0xs><E>. tnt>, s iiitA^oi cy 

n-fe^««fe«UXl^»Ufc%>©T*-5. 04 (a) 
03©A-A' #rm0X&O> 04 <b) fc£B-B* Br 
®0X&£>. SlSttllCSlOs Jg3 1&:frUX— *8 

;>F-^Po I y S i£9&&3fc**2 2:MM 
3, 3* XJM&Snx^*. MMt*F-:/hPol 



4$&g¥5-2 8 4 7 6 5 

6 

r^>^p-^5 £*©«*«* e>mr«« 6 

XV>*. X. 3t»*JB2©TllIfctt««Ji3 2 3WK^X 
tD, S ig«l±©m®3 3£***:7fclHXX»rt! 
LTV>*. HwSnxv^feV^S i»Sl£M— BLkfc 

ijg-r^isr^^fiBffisnx^*, 

[0 0 2 0]^13 r 3' ©«HHHWCfcD*>*- 

(jymw&z 2t*nt»rtibx**s is 
«i±©m@3 3©Mica£^t<7**Bin-r*i:* 

[0 0 2 1] Hl»*^ttH3KjSlfcJ;5ft> 

i ©# >^ wt-aafcfsgn^F vifc* wt—as 

^D-^TH BE«M£JB^X^feV>fc«>, S^*© 

S. SHHMIS©lWfc***aW>U 

[0 0 2 2] 05 \t&&m& 2 ©2? >5=- Urt—MM.$L& 

X**. 06 (a) ktK5©A-A' ©r®0XfcO> 0 
6 (b) ttB-B' B?®0Xfc*o fc>S>5 1X«6* 
-> U 3 >SS 1 *lft -> U 3 >* 5 2 ICS LXJ£ 

;i/awi:/n— ystffwsnxv**. *&h*uxv» 

S i »*±fc~> U 3 5 2 5 3 © 

[0 0 2 3] JEE«M5 3±fc& ffi«flc5 4©3WJH 
5 5»rKJE«#5 4 t*EftfiPJWt"*fc*«>T«tt5 6 
a, ±.m©5 6 b^M^tlXV^. C©«S^lra:0^- 
n^7JEE**?tUXBE««65 3«r»ff** b> 

vu 3 >ai 5 2 leaner* s i s««»tcttfe^* 

«5 7 3WP«*nxV»S. H©fe&tW5 7lCf|jBESr^ 

- y & YttcSnei \zJBsm-rz ^^rt^. 

[0 0 2 4] YWDErlRlHHlO*tt»«»»X**3^6» 
Yi^I^IO^lAYIt t>i;5l©fi$l, v"J3 
>g5 2©fi$L, JEm*^5 3©S$L' , t>^5 
l^>'Jn>^5 2©jP3a, t>i;5 1©«Sw, 

^®K©^^^^g» *tt«v*fflv»x^x«an 

[0 0 2 5] 
OKI] 



f 



7 

AY= x (21+3L+3L' ) 

g 8 w*E 

[0 0 2 6] ±5U:9, YfcWft<3£<fcfi&;*:€?<-r* 

[0 0 2 7] vU3>IS5 2fcJu *>U3>IttfiO^ 
&X^>^fc*^KI^^*>X*:P>^ -l-^> 

^iCck^Xy^V^Xhy^cD^^ViT^Sn 

3tt, 05©<fcdic, i^cDm«^^ ; en ; &«Str2 
« 2 js(dee^h <*Hrn£kt<*tj 3 m<om&£ v j^an 

[0 0 2 8] 0 5£5F;b;rc«i;5fe, ^»2 0*>? 
te, Y*I^|O*{fl[«ft*ft<"r*C:i:«^IfiBT*0. * 

[0 0 2 9] H7tt*mg&3 0>*>? 1 Wt— £:/n— 

■5 (carina, i i oiajwao^^D-^B 
[0 0 3 0] Muum &js> ^^x, 

SW«L<, W^«n-X>^#7 0 5 97a 

-fx 3 >, ^ite^s t &mm u & # 7059, 
[00 31] »«©wM357 i«, irasp#©- JgftfS 

[0 0 3 2] ZL<DTiJ&&7 1 tLtft 



(5) <fr§§¥5-2 847 6 5 

[0 0 3 3] «5^D-^az^ hft«V»tltf. T^ffi 
7 2 t rJ««7 1 ic«£ESWfirrs ntR:J:0»«*T 
20 ^©Bj^^S«®tiS35-rs^lRj (Z#IrJ) Kiga- 
li 7 r n-^@S:Z^[ft3lZ^S"e:SCli:)C^^S. 
[0 0 3 4] *&ttm&'£1$:2>^&£VX\t. 

ettttzHrFMT 2tt3fvST&*. 

[0 0 3 5] ^9B9W3 0jb>^VA— fi^D— 
^StLTH fc*&»<DSffi, tt*l£¥.9ft:£ir7 

xy^>^ft*&2Sf8r*z£#T€r, -ecofmfr&fc* 

[0 0 3 6] MA& fllj»»7 l«EttHvW« 

lyf >£f 18©* t> jg L fc<fc D /X-f *Jl>7*tt*JM 

r*. 

[0 0 3 7] H7tr^Lfc^-5^ ^^S©*^ 

?ratt©AU3fcJ&Wm&#* C 3. 
[00 3 8] 

[0039] $mmi 

*mnmz* 1 ©* >^ wt- smmtich 

40 il-rSfcCDTi&S. 

[0 0 4 0] «|«i«TWU B 1 fci*Ufc*$8SUSg 1 © 

ST (1 0 0) dIS ISKlJCLPCVD^ffT^X 
STCDS 1 SMXyf>^7X^@^:UTS i ^--f 
h9-f H8 1^5JcKU (0 8 (a) #58) , ^CLPC 
VDglTy>H-^Po 1 y S 1 ^Ul/y^h/^ 

a&s^jip^u^^^ smMmz* 3 1 swrs 
59 (0 8 (b) &M> . mm*:. lpcvd^t;>h 
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-^Po 1 y S ifcttiOf>J»<*«UU^ YM- 

#J§4, 4' S-^-T^ (S8 (c) «. h 

cD«&S6£i£&U !®©S i±-f htM F8 l£A* 

(0 8 (d) #HfD . ft&fc, R*ttiyf>^?S i 

S <®8 (e) #10 . JHMM3. 3' , 4 , 4 * CO 
A*->£l/Ttefc*ife*tf» 0!)*.tf09 (a) , 10 
(b) (D^^^-T-SIlt^T?^^. 
[0 0 4 1) *>^V;t-coK®l^ 56^13, 
3' , 4, 4' ^>^VM-C0^:}^2^UT^ 

[00421 ^ct±«*>^un-aiyn-^tfflv*fc 

[0 0 4 33 HI Oti* *58B8liJ:«*4W««)ftftffl ^ 
h>^;HtiO«tBSE"C^4. 10 111 ±A!*>^ 
UAHB^n-^ri0 2*fllrtU3k^y3>«R» io 

5 U 3 10 1 £ Z:£rtfcK^*ttIWHn;lft 

*^ 114 taz n$i®.W)mi£m.m=p 105 xtx* 

i, 10 3tt*lBWOT*S«tt«>tt*«* 1 0 4 tttt 
[0 0 4 4] JiE©*3eBH>^fiR«»©ftf^*KT 

tra**. mutiny z^oi***^-^ 

^□-^10 2(D^D-^TO1 0 3©MfffcZ#l^ 
ttWffWl 0 5C0Xha— ^rtlCASct^foSEiS 
*©K, JMMteJBV>T« a«tc<J:OJ£5!i0« 

1 0 2trih— tftj^W-fcttttT^— 4^-teJ:0e«iSS0 

«mufc«rjisn?«fi«ff±r*. ami 0 3<omsm\z. 

te, /Vf 0 6fc*0/1-f7XmflE£*>**£n 
fettftl 0 3 ii^n— ^oD^lwifon* h>*JHId£& 

— #b«u 1 o&mhx^u-zrtunwm&^&ffc 

#-ftfc*6*5K:*>^Wt-«^a-^l 0 2&Z 
t/l 0 2*XY4fcWB!»ISttl 0 9TrXYj&lftfc5aCT 

S, fc£;U£2^FETfc£<0&a£UT7 i ^;*:?V 
1 1 3K^*£*r*. *>?Wt-i^n- 50 

—418- 



#51^5-2 84 7 6 5 
^1 0 2©Z^|pQC0^d^ ^7^/h$ViCOT> 

iaiHU7h, iffii 0 3 <o^woiaa. «#3^*#v» 
££ft-e£fc<ft£fc&. z*iaa«iffiff«*^i 0 5 
*jbv*t h >*;p«**ai3* 1 0 7 com^s z^m 

gfcgBifclEj&l 1 l^rjlbT, 0. 0 1 — 0. lHzg^ 

«Mu St^HW<z>XY«ab««l 0 4£XY«gMB»[filS& 
1 1 5iCj:?)XY^[Rj^®lS^ flrSM>«Hc:/n- 

[0 0 4 53 IltD^lClT, t**U 0 3KHOPG 

IhT^I 0 6 CT2 0 0TnV<7)mmmB£«r^D-^t«m 

Th>*^t««fflHBi 0 7*fflv*T*kmsn*fl» 

£D:£®m&£fTfcofc. X*t>XU7tO. 05m 
mXO. 0 5amtUTi$lfci^ jSt»*IK?« 

[0 0 4 63 El 

T*>'J3>M^V^ X->7M/^1 1 7, Y 
-y7hW^l 1 8> ^m^S, » 
«M?*^;£B»fBl 19, :/D-7*«5* 
Wt-12 0. Tby*XE*l 2 lft£fci:»>«aWb 

*>^wt-ai^D-^3W«ri£snw*. 1 2 2«m 
#>sf* >aw* nit »8U<&-o<D3&fcb<te%jft 

[00473 Hn©*»»«n ^ya>ai«*fflva 

[0 0 4 83 SI 1 2KJilE««ft*>5 1 Wt-a!^n- 

3 '✓fWt-B^D-^. 12 4 BJHJHfc* 

>^W^-fi^n-^l 2 3 *XY15rtfc«t-«-*T^ 
faX-^, 1 2 5tt5HEEIttT?fca. 1 2 6»£®^ 
-\ 2 7»ft«ft*>fV/VS^O-^1 2 3(D& 

^n-^^S 5 ^*n«^rU$«fcE«IW* 1 2 6 teas© 
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[0 0 4 9] i«^>fUA-Sya-^l 2 3Q)H 
9Ptt. ^a-^y H«f«0Kl 3Ofc«fc0fr3. 
&*x-*Kt??^Sl 3 1 afc.fcDflFfUfcSru ^D- 
FfflfllB&l 3 0 fc«53£U ft»ft*>^Wt- 
2 3£g®iUBgttg#1 2 6K«&tf. 5 s 

3 o zmm-rz. -ju-zf'w F&mm&x 3 ouzo 
swg^s&mu&^gi 3 lbMBsw 

So tS^Ml 3 1 bteZOte^frSx^-fcHisfcfctex 
[0 0 5 03 yn-y. ftWtroo&re&mi. ar»Wls 

tlfe«WU «*©^D-^«|S<?)Z^lftllJ!l»tt*>^ 
U/t-ES&iaKl 3 3lrJ:0«9WU MKfcJ/^WX a? 

ttl 2 8 tr* Off 5. 
[0 0 5 1] HI 3KH1 2cr>$a*.S|fliU<Ofc«>© 

[0 0 5 2] ^n-^m^fcz^i:;*-*-^-* 
ttjfc** d y * 1 3 4 £»&l;rff -5. 0* ©jfeafc* O v 

>h&£#tP. Y7HU^>^ 1 3 5©3r*g-tfJ 

LK^XtU $?>fcXTH^X*C7>^l 3 6JCX^ 
T5. £(0X7 KV^*^>^1 3 6tt, **»fc*>^ 

> HHA*^n-^7 K 1/^ 1 3 7 tt*. 
[0 0 5 3] ^«Yfc*>^U/t-^^D-^S<OKffl 
UffirtVou t »3>/TW ^1 3 8^X^J*r«>. 3> 40 
K U—f 138 It, Vref 139 *2»«fiE£ LT— 
IfttS. :©-Iftffl*tt, yo-^7Hl/X13 7 

in £ o *t ^ £ :/n - ymm^~ 1 4 ocdsoul 

[0 0 5 4] ^O-^Hf-^W 4 0-14 2H 
®:iXy hT«|^$nfc-^^^tU 1 

fe*. KHIU OFF^*. SfctetfBfe 50 



^5-28 4 7 6 5 

12 

[0 0 5 5] MM£r>^l"/?— a^n-^T^'tX 

[0 0 5 6] *lft*>f Wt-fi^D-^J: Dr-^ 

UK^O^-^X, R^7HV^Ul4 3mT 
7D-^f-^H 4 0—14 2©T-^^tflt 
^^D-^©7 F U-XlC^"r*ia®OJZ.y HzRffi 

fc^o-^7H^OE®a-^ ho^ffiUT 2 -^^ 

x^-STiE*ff^«£mUBW3^T-r«. 
[0 0 5 7] «2>*«f Stt^ttAAT 2 -**^ 

;n 4 o - 1 4 2 K^©©SMe*BSMK«&®fc lt 
K©3.x-y mcsots. xl<dw&h nttj&m^— * & 

[0 0 5 8] ::t, — ^roffiia-y hfcfc'*— i^co 

[0059] $ S fc, 1 ^i?^OiT©e®azy h 

ic«a«s *&ra:«3&5»*ff*>a:^. Tfcfe*, mat 

T^^D- l$ £ e&*ttf£ Sfr 5 £ t tefc 
[0 0 6 0] Jmseo^n— ^mttcoz^ofWfpjt^ 

n*h>*;umsfcraM*m-^j tt» or, «d, *w© 

^n-^ • m*mmm$mm& 1 3 2tt^ , a-^«gw5 t 

#vou t sfetjc*>^wt— ffiibisasi 3 3s.r^« 
^4ii£©^ i 2 8 &@@rr*. 

[0 0 6 1] ft, *^fiB«Tf«HTVi**>^U/t-tt 

^n-^gcD&^fc, rsye36T^5 L n.x-^€^ru 
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[0 0 6 2] ±^0yn-^3.W^-^tw^v^^ 

[0 0 6 3] *©*§** ±iaw«*a3gieitTia, 
[0 0 64] aigy 

[0 0 6 5] *jW«TTf^«Ufc*>^U/<-*^n- 
$&#J13, 3* . 4, 4' SrH— /t>hP o 1 yS i iC 

^«13, 3' , 4, 4* 
flcl©/^- >«H9 (a) . (b) ©£5i::LT 1 b& 
[0 0 6 6] Jfcfc, HI Ofc^bfc 

*)Vmmn!* WH0 3CHOPG 

[0 0 6 7] JifB^V^I^/t-S^O-^ H 

[006 8] ggjjgjj 

©f|«£i£&H 1 5 M^TR9Tr«. 
[0 0 6 9] *f (100) tiSS fc-f*>-f 

IUMI3 3«MU CVD£1TC«ttJB£&*S 
iO: R31 **0±fc»«r« (0 15 (a) # 



H) . Au$©£«#3 2t«n^-=>if 

r* (Hi 5 (b) #sd . jfcic, lpcvdsst; 

>F-^PolySlft«U V^h/^-z>^ 
-f t >^3SBT h t tTB ^tt 

P / > K— 2 i: K— :/ hHtrft«9MM 

H3. 3' 6»«Tft. IK, I.PCVO»fTy>H 
o 1 y S 1 CftllU A^-- >^-f* (HI 5 
(c) MB) . h>*^««Ettttffl^a-^5tSI*a 
UB«S6*#J«U WSJ* h/^-^>^*i 

io n-T»©s ioa SKs^-rst^^vn— 

7iOTMt£n« (HI 5 (d) . MMM3. 
3* <D/^->tl/Tlifi^^5^ «I^S@9 
(a) , (b) <7>J; 5 fc-r* 

[0 0 7 0] *>eFW*-aMktiL OTAK8MH*J1 
3, 3' ©«*WfPfc*0H3©Y«l>EfrtJ. fcfc* *> 
^ WA-©TOT6& 3 2 fc«lfc»l«lUTfcS S i ^fe 

20 [0 0 7 1] XlZs $mm tH»t, H 1 0 fc^l/fc 
«fc 5 & ±C* >5F w;t-fi^D-^ftiVifcjtti!! h > 

[0 0 7 2] i©*>5FUA— S^D-r*, H 

l iic^Ufe<k5fc^--S«J:$c«a:ffi^l,x««!<t 

^^□-^$ffiv>fefiitwas^mc^^T s b> sum 

[0073] mmm4 
*$mm\z* i ©a 
su jumi. 2. 3©teo!>ii«*3K"r , fe© , r*s. 

#S£»m4. B 3 fcsft Ufc*»99^ 1(D%>9- Vrt— 

fc. HJB«3tS^*^tt, 58fe#H3, 3' 
>hPo I y S i K**T, 

Ta, W. Mo««lV\ *7t> *>^Wt-fiD^d## 
4» 2tlTPolySift^aSiO» Sffl^&CiT 
^>^W;^-©IBli«, ttNS&Rl, *»# 
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